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Abstract: Automatic blood sampling equipment (ABSE) was used successfully to collect blood samples from 
two reindeer. During blood sampling, two methods of restraint were applied which caused no short term 
changes in plasma concentrations of urea, aspartate aminotransferase, alanine aminotransferase or total pro-
tein. Plasma Cortisol concentrations were significantly elevated by the two restraint techniques. The value of 
ABSE in studies of stress in reindeer is discussed. 
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Introduction 
In a semi-domesticated species such as the rein-
deer {Rangifer tarandus tarandus L) management 
practices such as herding, corralling or physical 
restraint may have deleterious effects upon wel-
fare (Rehbinder, 1990) and may also result in a 
reduced meat quality (Warriss, 1992). Whilst 
the effects of such stressors on behaviour have 
been conducted in some species of deer (Dive-
rio et al, 1993) measurement of changes in blo-
od parameters might potentially give a better 
index of the effects. 
Conventially such studies require the subject 
to be restrained to allow collection of blood 
samples but it is widely recognised that it is al-
most impossible to measure normal values for 
some blood constituents of captured and restrai-
ned semi-domesticated reindeer as the stress as-
sociated with restraint and sampling will influ-
ence the vaules (Rehbinder & Edqvist, 1981). 
This paper describes the first use of automatic 
blood sampling equipment (ABSE) in reindeer. 
This preliminary study considers the effect of 
the attachment of the equipment and of two 
physical restraint procedures to assess its poten-
tial value in a larger study. 
While a number of physiological parameters 
have been measured in studies on stress there is 
no consensus as to the most appropriate measu-
res to use when examining situations which 
may compromise animal welfare. In this study 
measurements where made of plasma concentra-
tions of Cortisol, urea, aspartate aminotransfera-
se (ASAT), alanine aminotransferase ( A L A T ) 
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and total protein (TP). C o r t i s o l is wide ly regar-
ded as a useful measure of the stress response 
( F o l k o w et al, 1967). U r e a was measured to de-
termine any metabolic consequences of the pro-
cedures. The enzymes A S A T and A L A T are fo-
und i n skeletal muscle and an elevation in the 
plasma indicates muscle damage. The enzyme 
A S A T in particular has been reported to be-
come elevated i n association w i t h capture m y o -
pathy ( M c A l l u m , 1985). Tota l protein was mea-
sured to determine whether the animals became 
dehydrated over the sampling period. 
Materials and methods 
T w o 18-month old male reindeer ( G & W ) , 
weighing 64.5 and 69.5 kg respectively, f r o m 
the herd maintained at the V u o l d a reindeer re-
search station, Ar jeplog , were used in the study. 
They were housed in individual stalls the previ-
ous day. F o o d (silage and lichen) and water 
were available ad libitum unt i l immediately pr i -
or to attachment of the equipment at 10.00 h 
and again f rom 12.30 h . 
Pre-programmed automatic b lood sampling 
equipment (Mayes et al, 1988) was used to col-
lect b lood samples. A B S E cont inuously samples 
b lood through a coaxial catheter. The b lood is 
parti t ioned into separate packs at pre-determi-
ned intervals; i n this case 10 m l of b lood was 
collected over each of 12 successive 30-minute 
periods. T o prevent clott ing, an isotonic saline 
solut ion containing l i t h i u m heparin (100,000 
IU/1) was infused through a tube situated i n the 
coaxial catheter to bathe the tip of the catheter. 
The A B S E was attached to a harness fitted to 
the reindeer w i t h webbing straps under light 
physical restraint. Subsequently a 13 G 110 m m 
catheter was inserted into the jugular vein and 
sutured to the sk in . The A B S E was then atta-
ched to the catheter. The total weight of the 
A B S E and harness was 2.5 kg . 
F o l l o w i n g attachment of the equipment, the 
animals were left undisturbed for t w o hours 
(samples 1-4). T h e y were then physical ly re-
strained. The first method of restraint involved 
either holding the antlers (Reindeer G ) or using 
a halter (Reindeer W ) for 15 minutes, after 
w h i c h the reindeer were left undisturbed for 
13/4 hours (samples 5-8). The animals were 
then both restrained for a further 15 minutes 
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using a second method of restraint w h i c h i n v o l -
ved hold ing them w i t h a thumb in the inter-
dental space and under the tongue. T h i s met-
hod is c o m m o n l y used by reindeer herdsmen as 
a good method of quiet restraint. The animals 
were then again left undisturbed for 13/4 hours 
(Samples 9-12). 
A t the end of the sampling period of 6 hours 
the A B S E was removed and the b lood samples 
collected. Plasma was removed f o l l o w i n g centri-
fugation at 3000 r p m for 10 minutes and later 
stored at - 2 0 ° C before being analyzed for Corti-
sol, urea, A S A T , A L A T and T P . 
Concentrations of b lood constituents i n indi -
vidual samples were corrected for the d i lu t ion 
due to the heparin infusate, based on the l i th i -
u m content i n relation to that infused. 
Results 
The A B S E in situ is shown in Figure 1. N e i t -
her animals appeared to be greatly disturbed by 
the presence of the sampling equipment and ate 
and lay d o w n during the study. W e did not ob-
serve any behaviour directed at removal of the 
A B S E as seen among red deer (Cervus elaphus 
L.) (P. J . G o d d a r d , unpublished data). 
F r o m a possible 12 samples, all were collected 
f rom reindeer G and 10 f rom reindeer W . The 
results of the biochemical analyses are presented 
in Figures 2-6. Plasma concentrations of urea, 
A S A T , A L A T and T P were relatively stable 
over the entire sampling period and there were 
no detectable effects of the restraint procedures. 
Af ter an init ial decline fo l lowing attachment of 
the A B S E both methods of restraint caused an 
elevation in Cortisol concentrations. W h e n the 
values obtained during restraint (samples 5 and 
9) were combined and compared (using the Stu-
dent' s t test) to the vaules immediately before 
and after, the levels of significance were 0.06 
and 0.02 respectively. There was no significant 
difference in the rise in plasma cortiso concen-
tration between the different methods of re-
straint although there was a tendency for re-
straint using the thumb to cause less of, an ele-
vation in plasma Cortisol concentration (sample 
9). 
Discussion 
The use of a technique w h i c h overcomes some 
of the constraints of conventional b lood samp-
l ing is l ike ly to prove extremely valuable i n 
physiological studies of stress and welfare. In 
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this pilot study reindeer tolerated automatic 
blood sampling equipment and a high success in 
sample recovery was achieved, albeit in a well 
controlled environment. The recovery of 22 
out of 24 possible samples was very successful 
in relation to both the complexity of the sys-
tem and equivalent studies in red deer (Cervus 
elapbus L.) and sheep (P. J. Goddard, unpublish-
ed data). 
Problems may occur if ambient temperatures 
fall much below 0 ° C and precautions would be 
required to prevent freezing. 
The stable levels of urea, A S A T and A L A T 
recored were all at the lower end of the range 
reported by Rehbinder and Edqvist (1981), sug-
gesting that there was neither an effect of con-
necting the ABSE nor of the two restraint pro-
cedures on muscle damage in the short term. In 
stressed animals, reduced urinary excretion or 
increased urea production can occur because of 
increased protein catabolism (Rehbinder & 
Edqvist, 1981) but the stable concentration of 
plasma urea in this study indicates no such 
change occurred. Also the constant plasma total 
protein concentration indicates that no dehy-
dration occurred over the sampling period. 
The plasma Cortisol concentrations are parti-
cularly interesting for two reasons. Firstly, 
within 11/2-2 hours of ABSE attachment the 
animals appeared to establish a stable baseline 
Cortisol output at a level above that of reindeer 
shot before sampling but below that of animals 
accustomed to human presence and handling 
before acute sampling collection (Rehbinder & 
Edqvist, 1981). Secondly, the two restraint pro-
cedures (which involved minimal physical dis-
turbance) caused significant elevation in plasma 
Cortisol concentrations. This suggests that ana-
lysis of plasma for Cortisol following collection 
by conventional methods may reflect the effect 
of the sampling technique itself in addition to 
any underlying treatment effect. 
It is, however, important to remember that 
the disturbance caused by ABSE attachment 
may also have an effect on the parameters mea-
sured and further information on this is needed 
in reindeer. Also since samples remain in the 
ABSE on the back of the animal until the 
ABSE is retrieved, it is important to be aware 
of the potential degradation of the constituents 
measured. 
In conclusion, the use of an automatic blood 
sampling system offers a potentially valuable 
new approach to monitoring stress in reindeer 
and overcomes many of the problems of re-
straint required for normal sampling. 
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